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Sustainable AgricultureBenefits for Minnesota
RON KROESE and CRAIG CRAMER

For more than two years, leaders of five Minnesota nonprofit groups have been meeting with officials at the
University of Minnesota's Institute of Agriculture, Forestry,
and Home Economics to discuss the University's role in the
rapidly growing sustainable agriculture movement. While the
University has begun to take an active role in this area only
recently, several of the non-profit groups involved in the
discussions were promoting sustainable agriculture practices
long before groundwater contamination and Alar-tainted
apples made the national headlines. More recently, the
University has shown a growing interest and commitment to
this area by undertaking several sustainable agriculture
initiatives. These include seeking funds to establish a rotating
chair dedicated to sustainable agriculture and a new 160-acre
farm in southwestern Minnesota devoted to research on
reduced-chemical farming approaches.
Interestingly enough, despite these developments and two
years of on-going dialogue, the university and non-profits
have yet to agree on a precise definition of what constitutes
sustainable agriculture. But that's not too surprising, since a
debate is raging around the country about the nature and
benefits of sustainable agriculture farming practices. The lack
of a clear definition tends to cloud discussion, as farmers,
policymakers, farm group leaders, and others bring different
concepts of the idea to the debate.
The official United States Department of Agriculture
definition reflects the spectrum of beliefs held about "lowinput sustainable agriculture" - or the acronym LISA, for
short. It calls LISA practices alternative farming systems that
are defined as alternatives to current farming systems
that tend to have a high degree of specialization. The
current systems emphasize high yields which are
achieved by the use of major inputs of fertilizers,
pesticides, and other off-farm purchases. Alternative
farming systems range from systems with only slightly
reduced use of these inputs through the better use of
soil tests, integrated pest management, and capital

inputs to systems that seek to minimize their use
through appropriate rotations, integration of livestock
with crops, mechanical/biological weed control, and
with less costly buildings and equipment (1).
Some see sustainable agriculture as merely "tightening the
spray nozzles," in other words, merely helping farmers finetune their current pesticide and fertilizer applications so that
they don't overapply chemicals, without making any major
adjustments in the way they farm. At the other end of the
spectrum, some sustainable agriculture proponents seek
nothing less than a total overhaul of American agriculture. For
example, plant geneticist Dr. Wes jackson, director of The
Land Institute, Salina, Kan., believes farming systems must be
developed that closely mimic the perennial polycultures of
the native prairie that current agroecosystems - consisting
of monocultures of annual crops - have replaced.

Others include just treatment of farm
workers, the humane treatment of animals,
and reduction of fossil fuel-based energy
consumption in their vision. ..

While most advocates of sustainable agriculture speak to its
environmental and economic benefits, others like the
influential Walthill, Neb.-based Center for Rural Affairs
contend that a truly sustainable agriculture cannot be attained
without a farm structure composed of more small- and
moderate-sized, family-owned and -managed farms that
support strong rural communities. As one of the movements
most eloquent speakers, Wendell Berry, puts it, "A sustainable
agriculture depletes neither soil nor people." Others include
just treatment of farm workers, the humane treatment of
animals, and reduction of fossil fuel-based energy consumption in their vision of a sound and sustainable agriculture.
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In practical terms, the concept of sustainable agriculture
probably falls between the extremes of fine-tuning the status
quo and a total overhaul of our present farming systems, at
least for the near future. What specific sustainable agriculture
practices will be widely adopted over the next few decades
will depend on how those farming practices benefit farmers
and to what extent society as a whole demands and supports
them. The primary perceived benefits of various sustainable
agriculture practices include:
• Increased farm profitability: By eliminating any purchased
inputs that aren't increasing yields more than the cost of
Journal of the Minnesota Academy of Science

the input, farmers can increase profits by producing the
same amount at a lower cost. Fertilizers and pesticides
(insecticides, herbicides, and fungicides, etc.) are the two
inputs most frequently cited as being overused by farmers.
They can be reduced to economically optimal levels, or
some farmers may eliminate them completely and possibly
qualify for market premiums for certified organically
grown products. In the case of complete elimination of
fertilizers and pesticides, savings in chemical costs may be
offset somewhat by factors such as slightly lower yields, a
shift in crop rotation to lower-value crops, and increased
labor costs involved in applying manure instead of
fertilizer and killing weeds with mechanical cultivation
instead of herbicides. Studies indicate that, in most cases,
reduced costs of sustainable agriculture practices more
than make up for anyyield losses ( 2). This is especially true
in drought years, when sustainable farming systems tend
to yield more than conventional systems and have less
economic risk due to lower investment in crop inputs.
According to recent research by Dr. John Gardner at North
Dakota State University, overall production may not
decline when switching to sustainable farming systems,
and may even increase after a period of adjustment to the
new farming practices.
• Reduced environmental degradation: Sustainable agriculture practices are designed to minimize the negative
environmental effects of farming, particularly soil erosion
and groundwater contamination from pesticides and
nitrates from fertilizer and manure. Employing reduced
tillage practices like ridge-till, fine-tuning fertilizer and
pesticide rates, and using pesticides that are less persistent
in the environment are cited as practices that will improve
the environment, or at least minimize degradation, without
major changes in present farming systems. Some feel those
changes aren't enough, and stress more diverse crop
rotations that include soil-protecting and weedsuppressing cover crops to control erosion and reduce the
need for herbicides. (Some cover crops, such as winter rye,
actually produce their own natural herbicide.) Nitrogenfixing crops, such as alfalfa, clover and hairy vetch, grown
either as cover crops or forage crops to feed livestock, can
provide nitrogen to subsequent crops in a form that's less
likely to leach into groundwater. Studies also show
sustainable farming practices are beneficial to wildlife (3).
• Food quality Growing consumer concern about pesticide
residues in produce and the presence of antibiotics and
growth hormones in animal products have increased
markets for food produced using sustainable farming
practices that totally eliminate these inputs. In 1988, the
Minnesota legislature approved one of the nation's most
stringent sets of organic food certification standards under
which food can only be marketed as certified-organic after
the land has been free of synthetic inputs for three years.
Many livestock producers also report improved feed
quality and fewer animal health problems after eliminating
chemical inputs.
Surveys of farmers switching to more sustainable farming
practices show that they, too, are seeking similar benefits ( 4).
In one study, the three reasons cited most frequently for
reducing chemical usage were environmental concern,
personal and family health and safety, and production cost
reduction. Less than 10 percent cited reducing liability risk,
government restrictions, or market premiums as motivation.
Only 5.3 percent reported lower net income as a result of
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reducing or quitting chemical use, while 28.5 percent
reported increased net income.
The profitability and environmental benefits of sustainable
agriculture practices are increasingly recognized even at the
highest levels of the USDA. Richard Lyng, Secretary of
Agriculture during the Reagan administration, noted at a
recent conference on sustainable agriculture that, "Alternative farming systems that decrease or optimize the use of
purchased inputs and that can increase net cash returns to the
farmer through decreased costs of production may effectively
improve the competitiveness of the farmer and decrease the
potential for adverse environmental impacts (5)."
Some maintain that the real benefits of sustainable
agriculture go beyond profitability, environmental, health,
and food quality concerns to include rural revitalization and
economic development. They argue that since many sustainable farming practices substitute labor for capital and require
a high level of management (or a high "eyes-to-acres ratio"
as Wes Jackson calls it), adopting sustainable farming
practices would favor moderately sized, family farms over
larger corporately owned farming operations. Meeting the
need for more management and labor would help stem the
massive rural exodus of the past several decades, and help
bolster rural infrastructures and economies.
Critics, on the other hand, argue that sustainable farming
practices would hurt rural communities by reducing demand
for purchased agricultural inputs. Chemical suppliers are
often a major employer in rural areas and a large part of the
economy of small farming communities. Proponents counter
that widespread adoption of sustainable agriculture practices
would merely shift money spent on chemicals to equipment
and service-oriented farm purchases. They argue that farmers
would buy fewer inputs, but spend more for professional
crop scouting or equipment for mechanical weed control.

Signs of Progress
However the practices are defined or the benefits are
perceived, there is evidence that sustainable agriculture is
taking hold in Minnesota, particularly as a response to
groundwater contamination. Three-quarters of the state's
population depends on groundwater for drinking water. A
1987 study of 500 rural Minnesota wells showed 38 percent
had measurable levels of at least one pesticide. In the
particularly vulnerable karst geology region of southeast
Minnesota, one-third of the farm wells tested had nitrate
levels above federal safe-drinking standards. A 1988 study by
the U.S. Environmental Protection Agency detected 14
different pesticides in Minnesota drinking water. Of the 34
states EPA studied, only California and Illinois had a greater
variety of pesticide contamination. The study also detected
the commonly used herbicide atrazine in the Minneapolis-St.
Paul water supply ( 6). Concern for groundwater contamination has ignited a flurry of activity on the state level:
• In 1987, the Minnesota Department of Agriculture (MDA)
established its Energy and Sustainable Agriculture Program
to demonstrate and promote alternative practices that are
energy efficient, environmentally sound, profitable and
enhance the self-sufficiency of Minnesota farmers. The
program has established cooperative research and demonstration projects around the state, held workshops, audited
farm energy use, and established a low-interest loan
program to help farmers purchase equipment that will
help them farm more sustainably.
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• The University of Minnesota has begun a long-term project
on a 160-acre farm adjacent to their Lamberton Experiment
Station. The farm will be used to research and compare
conventional and sustainable farming practices.
• In March, 1988, the University announced that Dr. Kent
Crookston would coordinate University activities in
sustainable agriculture. In June, 1989, the University hired
Ken McNamara, a former coordinator of the Rodale
Institute's on-farm research network as Crookston's
assistant.
• During the 1987 legislative session, more than $2 million
in Exxon oil overcharge fees was earmarked to support
research, demonstration, and information dissemination
on energy-saving sustainable agriculture practices.
• In 1989, Minnesota lawmakers approved legislation aimed
at preventing further degradation of the state's groundwater. The measure combines monitoring water sources,
research, and education as well as limited regulation and
penalties. Among other provisions, the groundwater bill
requires all state lands to be managed using integrated pest
management (IPM) practices, and calls on the Minnesota
Department of Agriculture to establish an information
clearinghouse and to encourage wider adoption of
sustainable agriculture and IPM. A total of $500,000 was
devoted to sustainable agriculture for the biennium:
$400,000 for a grants program, administered by the Board
of Soil and Water Resources to promote and demonstrate
sustainable agriculture approaches, and $100,000 for
MDA's information clearinghouse. A portion of the funding
will come from agricultural chemical licensing fees and a
small levy on chemical sales (one-tenth of one percent in
1990).
• Non-profit groups in the Upper Midwest are attracting
more support for their work in sustainable agriculture from
private foundations and through the federally funded LISA
research program. For example, the Northwest Area
Foundation has committed nearly $2 million to a threeyear study to explore the economic and environmental
benefits sustainable agriculture may offer the region.
Several smaller foundations in the state also have funded
programs devoted to foster wider adoption of sustainable
farming practices. Non-profits continue to be key agents in

promoting the adoption of sustainable agriculture practices through on-farm research and demonstration, workshops, public education, and development of policy
options for lawmakers.
Similar activities are taking place in other states where
farmers, non-profit groups, university officials, and other
agricultural leaders are exploring sustainable agriculture.
Some examples from surrounding states include the Wisconsin Department of Agriculture, Trade, and Consumer Protection's Sustainable Agriculture Program which has funded
more than 50 research and demonstration projects from oil
overcharge fees. Iowa State University has established the
Leopold Center for Sustainable Agriculture within its college
of agriculture. Land grant universities in Nebraska, South
Dakota, and North Dakota are conducting agriculture
research projects, some with the support of federal LISA
funds. Non-profit groups in neighboring states - such as the
Wisconsin Rural Development Center, Practical Farmers of
Iowa, the Nebraska Sustainable Agriculture Society, the
Center for Rural Affairs (Nebraska), and the Northern Plains
Sustainable Agriculture Society are actively promoting
sustainable agriculture.
On the national level, sustainable agriculture is also
gaining interest and support. Congress appropriated $3.9
million for low-input sustainable agriculture research and
education in 1988. That appropriation was increased to $4.45
million for both 1989 and 1990. Congress also established a
nationwide sustainable agriculture database and information
service called Appropriate Technology Transfer for Rural
Areas (ATTRA), based in Fayetteville, Ark. Sustainable
agriculture information is also available through the USDA
National Agricultural Library's Alternative Farming Systems
Information Center in Beltsville, Md.
The National Academy of Sciences' National Research
Council Board on Agriculture released a report in August,
1989, supporting sustainable agriculture practices. The report
attracted national media attention when it called for increased
government research and farm-level support for alternative
approaches. The executive summary states:
The committee's review of available literature and
commissioned case studies illustrates that alternative

Toward a Sustainable Agriculture: Some Recommendations for State and Federal Policies
• Target federal commodity programs
to benefit farmers demonstrating farming practices that reduce the use of
synthetic fertilizers and pesticides,
implement crop rotations that reduce
soil erosion, and include soil-building
crops, and encourage more farmers to
adopt such practices.
• Expand existing soil and water conservation programs, like the Conservation
Reserve Program (CRP), conservation
compliance and Reinvest In Minnesota
(RIM), to include provisions to protect
surface and groundwater quality.
• Impose a small tax on fertilizer and
pesticide sales, including lawn and
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garden chemicals, and target revenues to
research into sustainable farming practices. Iowa and several other states already
have such taxes. A nationwide tax of one
percent on all agricultural chemical sales
would generate more than $118 million
annually, according to the Natural
Resources Defense Council.
• Increase groundwater monitoring
efforts to accurately assess the extent of
groundwater contamination, and
increase research and education aimed
at eliminating water quality problems at
their source.
• Develop extension and education
programs to encourage broader adop-

tion by farmers of low-input sustainable
approaches and to encourage the entry
of beginning farmers.
• Target at least 25 percent of the nearly
$1 billion annual federal agricultural
research budget to basic and applied
research into low-input sustainable agriculture, agroecology, and new crops
research.
• Develop research and educational
programs and provide economic incentives to encourage more decentralized
family farm based livestock production,
and enforce federal antitrust legislation
to reduce the COillpetitive advantages
gained by large, vertically integrated
agribusinesses.
Journal of the Minnesota Academy of Science

systems can be successful in regions with different
climatic, ecological, and economic conditions and on
farms producing a variety of crops and livestock.
Further, a small number of farmers using alternative
systems profitably produce most major commodities,
usually at competitive prices, and often without
participating in federal commodity and income support
programs (7).
The study goes on to point out the large influence federal
commodity program rules have on farming practices.
Commodity program provisions governing allowable uses of
base acres promote specialization in one or two crops, and
80 to 95 percent of all acreage producing corn, other feed
grains, wheat, cotton, and rice are currently enrolled in
federal commodity programs. The study concludes:
Many federal policies discourage adoption of alternative practices and systems by economically penalizing
those who adopt rotations, apply certain soil conservation systems, or attempt to reduce pesticide applications. Federal programs often tolerate and sometimes
encourage unrealistically high yield goals, inefficient
fertilizer and pesticide use, and unsustainable use of
land and water. Many farmers in these programs
manage their farms to maximize present and future
program benefits, sometimes at the expense of environmental quality (8).
Environmental concerns and sustainable agriculture also
are expected to play an important role in the next farm bill.
The 1985 farm bill made federal subsidies and other financial
support to farmers contingent on farmers developing and
implementing plans to bring soil erosion to tolerable levels.
It's thought that the next farm bill may extend those
provisions and make such support also contingent upon
eliminating farming practices that cause environmental
problems such as groundwater contamination. The Sustainable Agriculture Working Group, a consortium of primarily
Midwestern non-profit groups and others interested in
sustainable agriculture, has formed and is working with a
Washington, D.C.-based consultant to explore policy options
for the next farm bill that would provide farmers with more
incentives to adopt sustainable agriculture practices. One
idea that has garnered support across party lines is to make
base acreage requirements more flexible so farmers could
choose what to grow from a greater variety of crops without
losing farm program benefits.

Questions Remaining
While sustainable agriculture has achieved buzz-word
status in recent years, many questions remain about its future
role. Is it a passing fad, an entrenched alternative that will
continue to play only a marginal role, or an idea that will
eventually gain widespread acceptance and become the
norm?
Debate continues about the role of technology in sustainable agriculture. Some critics see sustainable agriculture as
seeking a return to the days of horse- farming, hard physical
labor, and low production levels. Proponents argue that
sustainable farming approaches are not a step backwards, but
instead employ new technologies judiciously, with concern
about their appropriateness and impacts both on and off the
farm. They see it as an information-intensive farming system,
more complex in its biological structuring than the chemicalintensive monocropping systems that have become the norm.
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The role of biotechnology in sustainable farming systems
is also controversial. Biotechnology advocates foresee the day
when scientists genetically engineer plants that can reduce or
eliminate the need for potentially dangerous chemicals by
fending off pests themselves. Biotechnology critics say that
approach will push pests to develop resistance even faster
than they do under heavy pesticide use. They also point out
that one of the most widely researched genetic engineering
topics seeks to develop crops that won't be killed by
herbicides, so farmers will become even more dependent on
chemical weed killers.

In a world where there are 220,000 new
mouths to feed each day, and the population is expected to double by 2050, can we
afford sustainable agriculture?
How does sustainable agriculture fit in a global perspective? Some ask, in a world where there are 220,000 new
mouths to feed each day, and the population is expected to
double by 2050, can we afford sustainable agriculture? On the
other hand, others wonder if we can afford not to seek
farming practices that protect and enhance the soil and water
resources that make adequate food production possible both
now and for future generations. Agriculturalists in some Third
World countries are abandoning attempts to mimic the
"green revolution" approaches of resource-rich industrial
nations and are seriously looking at sustainable agriculture
practices as a way of creating a safer and more secure food
supply for their own people. In many of these countries,
agricultural chemicals are beyond the economic reach of
farmers, and when they are used, are often used improperly
and unsafely due to lack of education.
If sustainable agriculture becomes generally accepted as a
solution to many environmental and economic problems,
can public policy shift to encourage sustainable farming
practices? This would mean changing the many disincentives
built into current farm policies, stepping up research to fill
information gaps in our understanding of sustainable farming
systems, and conducting massive educational programs to
help farmers adapt new systems to their farms.
In a time of fiscal conservatism, farm policies that promote
sustainable agriculture must also help trim federal farm
spending and contribute to the budget deficit reduction.
Significant shifts in federal policies will face stiff opposition
from agricultural commodity groups, grain traders, and other
interests who have benefited from the generous agricultural
subsidies of recent decades. Such support totaled more than
$34 billion in federal tax dollars paid out to farmers through
commodity programs in 1987 and 1988. Some critics argue
that such subsidies are merely transfers from the federal
coffers (through farmers) to input suppliers, creditors, and
commodity traders. Major changes are also needed in credit
and tax policies, as well as a renewed commitment to
enforcing anti-trust laws that discourage corporate farming if
federal policies are going to nurture a food production system
that is sustainable over the long term.
The awesomeness of the task of bringing about policies to
foster sustainable agriculture inevitably leads to the question:
is it possible for sustainable agriculture to function in an
unsustainable culture? The prevailing values of our society
demand short-term profits, while sustainable agriculture is a
long-term venture, its pace set by limits imposed by nature.
Is it fair or reasonable to ask farmers to sacrifice economically
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in order to protect agriculture's resource base and the greater
interests of society? Farmers represent just 2 to 3 percent of
our population. The broad support of an educated and
informed public will be necessary if we are to reap the
benefits of sustainable agriculture.
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